Rotavirus is a major cause of infantile acute diarrhea
Group A rotaviruses are the major cause of severe diarrhea in children, leading to about 440,000 deaths per year, the majority in the developing world (Parashar et al. 2003) . World Health Organization has been recommending local surveys to assess rotavirus burden and the characterization of circulating strains as part of strategies on implementing vaccination programs against this pathogen (Hoshino & Kapikian 2000) . The development of mono and polyvalent vaccines (Kapikian et al. 1996 , Clark et al. 2004 ) reinforced the need of molecular characterization of group A rotaviruses in several regions of the world ). An increasing frequency of the emerging genotype G9 has been observed in various countries (Armah et al. 2003 , Kirkwood et al. 2003 , van der Donck et al. 2003 , Zhou et al. 2003 , Arista et al. 2004 , Sung et al. 2004 , Urbina et al. 2004 , Jiraphongsa et al. 2005 , Chen et al. 2005 , Kebaabetswe et al. 2005 ). In Brazil, two studies conducted in Rio de Janeiro with fecal samples collected in the late 1990s identified frequencies of G9 of 13 and 15.3% (Araujo et al. 2001 , Santos et al. 2001 . In Goiânia (Central Western region of Brazil), the frequency of detection of G9 strains reached 34.4% (Costa et al. 2004 described the predominance of rotavirus genotype G9 in Salvador, BA. The objective of the present study was to detect G and [P] genotypes of group A rotaviruses from children admitted with gastroenteritis and severe dehydration requiring intravenous fluid therapy in two state hospitals in Rio de Janeiro, Brazil.
CASUISTICS AND METHODS
Study population and collection of clinical specimens -From February to September 2004, 134 fecal samples were collected from the same number of patients up to 8 years of age presenting acute gastroenteritis and severe dehydration, admitted to venous fluid therapy in two public hospitals in Rio de Janeiro, Brazil. From these, 75 patients were admitted at Souza Aguiar Hospital, a large state emergency hospital, and 59 were admitted at Salles Netto Hospital, a small public pediatric hospital. Both unities are situated in the same region, downtown in Rio de Janeiro, and attend people of low socioeconomic level living in urban areas. The mean age of the patiens was 14,7 months and was higher in Souza Aguiar (17,3 months) than in Salles Netto (11,3 months). In the same period, 24 patients (10 in Souza Aguiar, 14 in Salles Netto) who acquired diarrhea while admitted in both hospitals with other conditions (mainly respiratory tract infections) where studied to assess the frequency of rotavirus infection.
Fecal samples were collected from the subjects after written consent given by their parents, when a clinical and epidemiological questionnaire was filled. This study was approved by the Ethics Committee on Research of the Evandro Chagas Research Institute of the Oswaldo Cruz Foundation. Data were processed on EpiInfo version 3.2 and presented like descriptive statistics of the whole sample and stratified by age. Comparison of frequencies between different age groups was performed by chi-square test.
Rotavirus detection and genotype characterizationPolyacrylamide gel electrophoresis (Pereira et al. 1983 ) and a combined enzyme immunoassay for rotavirus and adenovirus (EIARA) (Pereira et al. 1985) were used to detect group A rotavirus in 10% fecal suspensions in phosphatebuffered saline (PBS) pH 7.4.
For G and P genotyping, the viral dsRNA was extracted from rotavirus positive clarified stool supernatants by the glass powder method (Boom et al. 1990 ). The dsRNA was reverse transcribed (RT) and amplified by PCR using a pair of consensus primers corresponding to a conserved nucleotide sequence of the VP7 (Gouvea et al. 1990 , Das et al. 1994 ) or VP4 (Gentsch et al. 1992 ) genes. The cDNA fragment amplified of 904 bp (VP7) or 876 bp (VP4) was then used as a template to a second PCR, carried out by using 1 µl of the first amplicon and a pool of genotypespecific primers complementary to variable regions of the VP7 (Gouvea et al. 1990 ) or VP4 (Gentsch et al. 1992 gene. Temperature and time conditions for PCR amplifications were performed as originally described (Gouvea et al. 1990 , Gentsch et al. 1992 . Distilled Milli-Q water was used as a negative control in all steps, and recommended manipulations for PCR procedures were carried out as a precaution to avoid false-positive results.
RESULTS
Frequency of rotavirus detection in the sample was 48%, being higher in Salles Netto than in Souza Aguiar Hospital (59 and 40% respectively). Stratifying sample by age, frequency of rotavirus infection was higher in the group with 7 to 12 months (59%), as showed in Table I . G1 and G9 were the only detected genotypes (57 and 40% respectively). One sample was characterized as a mixed infection (G1/G9) and one sample could not be typed. All specimens were characterized as P [8] . Age distribution of characterized genotypes is shown in Table I . Among 24 children with nosocomially acquired diarrhea, 10 (41%) had rotavirus detected in fecal samples. Five samples where characterized as G1, four as G9 and one could not be typed, as presented in Table II . (58) 26 (40) 1(1,5) a: Odds ratio = 2,80 (95% confidence interval = 1,20-6,62) p < 0,05. Salinas et al. 2005) . In Brazil one of them is available in private immunization clinics since 2005. This vaccine (Rotarix®) was included in the governmental immunization schedule in 2006 becoming available to the whole population. The emergence of unusual rotavirus strains in developing countries is a reason for discussion about the potential efficacy of developing vaccines, as observed in the late 1990s on the occasion of the polyvalent rotavirus vaccine RRV-TV licensing in United States, when the emergent genotype G5, not included in the vaccine, was an important epidemic genotype in Brazil (Leite et al. 1996 , Gouvea & Santos 1999 . Genotype G5 disappeared from the epidemiological scenario in Rio de Janeiro after 1997, followed by the emergence of genotype G9.
The data from this study reinforces the importance of this genotype, suggesting that, in the season of 2004 in Rio de Janeiro, G9 was more frequent than some classical genotypes, like G2-4, and substituted G5 as an emergent genotype, once it was detected in 40% of samples. Recently Volotão et al (2006) observed a high frequency of rotavirus genotype G9 circulating in Rio de Janeiro. These data reflect the need of continual monitoring of rotavirus genotypes circulating in the country, as part of the strategies on implementing vaccination against this pathogen. Whether new available rotavirus vaccines are effective against genotype G9, and in what extent type-specific immunity play a role in this efficacy is still under discussion. Continuous rotavirus surveillance, including monitoring of vaccinated children will be important on elucidating such questions.
Also, rotavirus seems to be an important pathogen in nosocomially acquired diarrhea, infecting infants admitted mainly with respiratory tract infections, like bronchiolitis. The coincidental peak of activity of rotavirus and syncytial respiratory virus (Thuret et al. 2004) , the drier and colder months, can predispose infants to acquire gastroenteritis in the hospital setting, prolonging hospitalization periods. Fischer et al. (2004) estimates that in the United States alone, as many as 25% of rotavirus hospitalizations or approximately 16,000-18,000 hospitalizations each year might be due to rotavirus infections acquired within hospitals. Le Roux et al. (2004) shown that in a French pediatric setting 16% of infants with bronchiolitis have developed nosocomial intestinal infections.
In this context an effective vaccine could prevent the hospital acquisition of rotavirus infection; which in some pediatric settings is a very common event.
